Crystal structure of sulfotransferase STF9 from Mycobacterium avium.
Sulfotransferases catalyze the sulfate conjugation of a wide variety of endogenous and exogenous molecules. Human pathogenic mycobacteria produce numerous sulfated molecules including sulfolipids which are well related to the virulence of several strains. The genome of Mycobacterium avium encodes eight putative sulfotransferases (stf1, stf4-stf10). Among them, STF9 shows higher similarity to human heparan sulfate 3-O-sulfotransferase isoforms than to the bacterial STs. Here, we determined the crystal structure of sulfotransferase STF9 in complex with a sulfate ion and palmitic acid at a resolution of 2.6 Å. STF9 has a spherical structure utilizing the classical sulfotransferase fold. STF9 exclusively possesses three N-terminal α-helices (α1, α2, α3) parallel to the 3'-phosphoadenosine-5'-phosphosulfate (PAPS) binding motif. The sulfate ion binds to the PAPS binding structural motif and the palmitic acid molecule binds in the deep cleft of the predicted substrate binding site suggesting the nature of endogenous acceptor substrate of STF9 resembles palmitic acid. The substrate binding site is covered by a flexible loop which may have involvement in endogenous substrate recognition. Based on the mutational study (Hossain et al., Mol Cell Biochem 350:155-162; 2011) and structural resemblance of STF9-sulfate ion-palmitic acid complex to the hHS3OST3 complex with PAP (3'-phosphoadenosine-5'-phosphate) and an acceptor sugar chain, Glu170 and Arg96 are appeared to be catalytic residues in STF9 sulfuryl transfer mechanism.